Which simplifies to
Integration of S.8
and
which simplifies to
= ( ! + ! ) (S.12)
Taking the exponential on both sides of S.12 leads to S.13 in main text.
In the case where
so that a plot of ln(1/1-x) versus time will be linear for S. 15 . With values extracted from the FW mechanism curvefit of the data in Figure 1b [A]0 = 1.00, we find that at t = 50 seconds,
In short, the key point is that the FW mechanism does predict that, for the data presented in Figure 1b in main text.
so that a plot of (1/1-x)-1 versus time will be a simple exponential for S. 
To summarize, the key point is that the FW mechanism does predict that, for the data presented in Figure 1b For the sake of completeness, the additional problems in the prior kinetic analysis that lead to the R-C mechanism are addressed below. fairness to the authors of the 2013 paper we note that the dependence of the k1 and also k2 steps on the reductant H2 is otherwise hidden in the pseudo-elementary step treatment.
Restated, the prior equilibrium in the R-C mechanism is just an extra step, repetitive of the reductant dependence in the k1 pseudo-elementary step of the FW 2-step model, until and unless such time as specific evidence for that proposed prior equilibrium in the R-C model, and its Kc constant, are obtained.
A third issue is that: (iii) it is clear that the authors of the 2013 paper believe and hence claim that their R-C mechanism is "…is totally different.." 1 from the FW 2-step mechanism (see their SI, p. S2, for this quote 1 ). Even if one strips away the now defunct prior Kc equilibrium they propose, it appears that they still believe this since, again quoting their SI, p. S2 1 "...in the R-C model the metal nanoclusters could provide active sites, that is,
[s*] for crystal growth due to high Gibbs free energy…". That is, the 2013 authors believe since they add a "s*" in place of "B" of the FW 2-step mechanism, that is somehow constitutes a new mechanism-again even though the mathematical expressions that result are identical, eq 1 compared to eq 2. Unfortunately, the authors have not read our 1997 paper carefully enough. Even the title of our 1997 paper specifically mentions "Autocatalytic Surface Growth". Additionally, p. 10396 and footnote 46 therein provides a specific discussion, and a way to estimate, the number of surface atoms, 4 "s*", by the 2013 paper's nomenclature. Hence, a "s*" concept is already explicitly treated in our 1997 paper, so that the claim in the 2013 paper for novelty due to their use of "s*" is not correct and should be abandoned.
Fourth and not unconnected to point (iii) above, (iv) the 2013 paper's assumption of naked "M 0 " sites (a) ignores the issues with naked metal(0) intermediates in nanoparticle formation systems, a point discussed in even our 1997 paper. 4 A further problem is (b) the claim of "high Gibbs free energy" for surface "s*" sites 1 ignores a wealth of literature that nanoparticle surface sites are generally ligated-not naked-as our review on nanoparticle surface ligands details, 5 a fact which reduces their Gibbs free energy. In summary, there is not only no novelty in the "s*" written in the R-C mechanism, the concept of s* offered 1 is naïve and apparently unaware of the available literature on nanoparticle surface ligation. 5 Finally, as alluded to in the main text, (v) an important omission of the R-C mechanism paper is that it fails to consider the wealth of literature now available supporting the hypothesis that the FW 2-step mechanism is very widely applicable to a broad range of nucleation and growth processes in the natural world, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] as discussed also in the latter part of the main text.
Part D. Additional Considerations and Discussion Re: Using the Surface Plasmon Resonance (SPR) to Monitor Au(0)n Nanoparticle Formation
The use of Surface Plasmon Resonance (SPR) to monitor the kinetics of Au(0)n nanoparticle formation has been reported in the literature, [22] [23] [24] and in one instance was shown to match the kinetic trend of Au(0)n particle size growth, as measured by Dynamic Light Scattering (DLS). 24 However, a few factors merit discussion. First, (i) the SPR absorbance is difficult to detect for Au(0)n nanoparticles under 2 nm (or 250 atoms if using the gold bulk metal density of 59 atoms/nm 3 ), 25 so that nucleation and growth events that occur prior to this would be missed by SPR measurements. 22 Second, (ii) as predicted by
Mie theory, plasmon resonance is sensitive to nanoparticle size, shape, and dielectric environment. [26] [27] [28] [29] [30] [31] [32] [33] However, Mie theory for spherical nanoparticles 30 also predictsprovided that all else remains constant-that the molar extinction coefficient (or alternatively, the particle extinction cross-section) will be directly proportional to nanoparticle volume, 29 see equation S.18 below where Cext represents the particle extinction cross section, εm represents dielectric constant of the surrounding medium, and ε1 and ε2 represent the real and imaginary parts of the material dielectric function. [29] [30] 33 !
It should be noted that the FW 2-step kinetic model tracks the formation of "B" metal atoms in a growing nanoparticle, so that, stoichiometrically, it is the SPR extinction "per B" metal atom that applies to the model. If one normalizes the molar extinction coefficient (or particle extinction cross section) per metal atom, then the changes in SPR intensity as a function of size are expected to be much smaller.
To demonstrate the above point, we used experimental data sets from the literature 27, 29, 32 and normalized the reported molar extinction coefficients and/or particle extinction cross sections per metal atom. For a series of 10-100 nm Au(0)n 29 , we found a 1.6-fold change in normalized molar absorption values (as opposed to a 1600-fold change in non-normalized values). For a series of 2-18 nm Ag(0)n 27 , we found a 3-fold change in particle absorption cross section values (as opposed to a 1300-fold in non-normalized values). For a series 30-140 nm Ag(0)n 32 , we found a 4-fold change in particle extinction cross section values (as opposed to a 30-fold change in non-normalized values). Hence, the S10 changes in SPR sensitivity "per B" metal atom are likely absorbed into the average k1 and k2
rate constants values for nucleation and growth in the FW model. Deconvolution of those SPR changes should be possible and would, then, yield the true, underlying rate constants.
